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(54) METHOD OF PREPARING GENE-RECOMBINANT HUMAN THROMBIN USING ESCHERICHIA COIL AS 
HOST 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of preparing gene-recombinant human thrombin by use of 
Escherichia coli as a host and improve the efficiency of the steps of the recovery of the inclusion bodies of 
human prothrombin as an expression product of Escherichia coli, the solubilization thereof and the rewinding. 
SOLUTION: The steps of the inclusion body recovery, the solubilization of the inclusion body and the rewinding 
are carried out by the following operations: (1) the inclusion bodies are dispersed in the solubilization buffer; (2) 
the solubilization by crushing with ultrasonic wave or physical shearing force; and (3) dilution into refolding 
buffer solution. Desired recombinant thrombin preparation is given that can substitute the conventional 
thrombin preparations originating from bovine blood or human plasma. 
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■4B3IC«fc'*pr»rt:* 3) 'J :7*— jU'-x-f >#'*y?T * 10 

t h h p > e 

[ff#JS2] $tAfr(DpT}§<b/<^^T-A^ 1 OmM- 

I O 0.mM£F£ L < I* 1 O mM~ 5 0 mMOv^f^ 

WftXGSH), yft^U^ I il/(DT 

t) jBlis 2->;^^hx^y — ;u ( 2 m e) .fc.y mm* 

tL^STcfflMl/IC 4 8 MOSIt L < it 2 M~ 6 M 
0^7— ^>*»ffl(pSttffl*#*L. PH7-1 1-C 

fe & c ^ <t -r a , m*m 1 EKofifi^ffia*. t 
h hP^exDiss^o 20 

[R*]I3] 'J :7*— JUt^ Xf'tV? 7— 0.3 
MjSJL±»^L< liO. 5MEt±0)7;U^r— 0.3MUI 
_t»* L < I± 0 . 5 MWO^^t h U ^ A. 1 %~ 5 

o%^L<ii5%-2 0%a>yjtn-;uxi;o. o 

r*s i ^fciim^2is«oitfe^«^ t 
h KP>e><Diss^ 0 

[!§3fcJl4] O. 3MfcJLt#*L< 1*0. 5M£JLbtf>7JU 
O: 3MJUJl#£L<I±0. 5Mja-b(7)^t^- h 
'J^A. 1 %~5 0%*?£L< l£5%~2 0%(7)^/'J-b 30 
P— JUXt/O. O I ^UIl^l^t^ftmfSSIJt 

[OOOl] 

><BS*A<* (-< v a -f ) * b (0«)^tfJftlE] 

[0002] hP>e>l±, h'J^»77S'J-l:l 

II (procoagu i ant) „ t&MM (ant i coagu I ant) MdfE 



2 

ibrinopeptide) AXt/B^-aiSSi^-^). Ctilc.fcy. ? 

l=*9XjSttfc**Lfe h^>X^;u* S^— tf (trasglu 
taminase)-Cfe^JflLjS^HSX I I I a S^^ otS? 
.■***u #'J7- ^'J>»*l4S3EftS-*L 

&„ .hp>e>i±ca><teiz. jftLjsasavH^ 
vii igf, x i a**.^-f — K/*y*ttrrjsttfc-r 

£ ^>l^> hP>fcf>l±. ilg^iiMII^Ke 
ndothelial cell surface protein) T?fc-5> h P >tK^v 
zl UXthrombomodul in) th 
r omb i n-act i vatab I e f i br i no I ys i s i nh i b i tor ( T A F 
I)**LM±. StaiSttO^P^r-r >C (protein O f 
*ttft:«. ^IT, *fc,lcttifli/h«Jia)hP>e>U 

Zhtfto^tlTl^&o CCD HP>lf>Sttlfc h 
P>tf 1/ (ant i thrombin) Ilk >zi Z?7$$ — (h 

eparin cof actor) 1 1 ft<t*(Dl>< ofrtfUz U >^P f7 

[0 0 0 3] th>P>e>lt i*l^-C?li. 

5 7 o.7-syiia»^64«e# s>K«#tto-*ffi 
•iai"e**^a>pvt>fc Lrsat.4-. -a>^ 

P KP>tf>tt. A s n 7 8, 1 O O. 3 7 3ICN-Iink 
»«£*fU r-*^v^s>i(G I a) K> 
u >f >fc«i:i;^Pf 7 

— tf hV -<>(««) 3^ & ft 7 2, OOOO-fe'J 

"#afc**i*. Uli?S^@*^^-K7b^i6-r^,t^P hP 
>e>fi^P KP>et- 4f (ifoafc&gX aS^ Va 

st-, [ j>iix{;ca2+ 36>t>ft^ts^-#)ic«fcy. 

Arg271-Thr272fcctt/Arg320-I I 
e 3 2 1 OX^^K^S^tL. M^M(Z-*OvX 
;U^-f KgfCO^^ofc 3 O 8 7 S / 
-*ffi(T hrZ72frbArg32 O^T*(D497S 
yllS^b^^Affii:, I le321i>bGlu57 
9£-CCD2 5 ^^^^ b^^)Bt) CD Of hP> 

[0004] ±j£<D&mtammzm-?z> hp>e>ii^ 

tf>»»itt. mm*. *<d^* ho^M^?ftir^b^v 
jflL»ia*a)ta)A<a*«PEaiai: Lrffli>b*ir^^ 

[0 0 0 5] hP>t£ ^P hP>tf>(DG 1 

a<m&&Xf<? U>^U1 (K 1)««**JfeLfc»WB 
*»LV ^0)*(D1^Slli-efe^^UhP>e>-2 
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(4. yn hP>eXDJt*D<DA r g 2 7 1 -T h r 2 7 
r. -*»0>»«*in*-f MAs n 3 7 3) 

CC y s 2 9 3 — C y s 4 3 9. Bffi^Cys348 
-Cys 3 64. Cy s 4 9 3-C y s 5 O 7RXfC y 
s521-Cys551) 0 -t>mO)ttlM£*ltzm& 

LtrOi'S^ b p > t*>t*ia^tLtl^ ( D 
iBel lab, J. Biol. Che m. 270:1 6 10 
3- 1 6 9 (1 9 9 5)) 0 tot, J:Ett*«fcy. 

*U4. *rJB£t har hP>e>K3J£{fcL#&:i<h*<& 
[0O0 6] L^L. ^■t«±£Lt**tt<Dflte 

<(»A« = 'J^^-;uT-r >^ 

S^lL))i«£6xf^<!:&i)o 

fct h^u ha>e>fl)'j7t- jut^ ><fi4E^r& 20 

-5>3i:*<^^ttTfey. (Choib, korean 
Biochem. J. 22:1 54-1 60(1 989). 
S o ■=> . korean Biochem. J. 25:60 
-6 5 (1 9 9 2)). «&jhfeS&KO>ttttfittt£-eX 

l££;Kfc*8&i4S:i^ MBM^Stc&u:?;*— ;u 

14. ^-COv^UKP>e>-2HiLT, X;U?Mb 
£*]JBLfcfB^fc£0)^rfc£)b<(D iBel la 30 
£>. J.B i o I.Chem. 2 7 0 : 1 63 — 1 69(1 
9 9 5)). ;MU*ffi*tfSttttfirlZ*i:T£ K^UhP 
>e>-20) l J^7l~^7 i -C>^^St^fc^C5. Ifi 

Ot^W^ £ it*ir £ CI i: J*^WO)ftffiMai <t 
[0 O O 7] 



(4. »A(trt-e3»<aBiiLTfiy. *©»*f*«RStt-c 

RT^b L-TStt£ * o fcl&IJf^t 14. »J 7 *-JV 

^jgz^o tor. nm<D&^ x )-?ir—)\,T4>7$: 
^<&gSfcgrfr*££ r i z i4«* ttttfHMK tm-t z> o 

[0 0 0 8] *«5£IP3#^I4. JbEBUH *fctf> 
ttMFRLfclML ttAOOWAIbab'&U 7*-— Jlo=-r 
><7£r<DX;glz|lL. 1)ttA*ORT^b/<^^T-^ 
<DB3. 2)S#K«&&cJ:^Dr^b. 3) 'J7t-^f-f 

[0 0 0 9] *S^l^feL^*Cli. SfiSO*3S»^ 

[ooi o] h □ > e>S 

U £*lcT7uhP>tf>ite^£ig«B£ 

-^-SWt^^i^xa KlcJfAL. BBBB^ 
X5KM±*M. ^(iJMi0 9lcSAU th 

'mm 3 



PT 1 


5'- ATGGCGC AC GTC CGAGGCTTGC AGCTGCCT-3' 


PT 2 


5'-C TACTC TCCAAACTGATC AATGAG CTTC T-3' 


PT 3 


5 , -ATGCCCATGGCCACAAGTGAGTAC-3' 


PT 4 


5 '-TAGC ATAAGCTTC TACTCTC CAAACTGATC AAT-3' 



[oo i 1 ] HSLfc^Bl^l/v h TWB 

•yhSEWRL. I*lft/^7 7-, («*J*5 OmM h 
'JX. lOmMEDTA. 1 % h U h > X - 1 0 0 . p 



I^J: or pn§<b£*i<5 0 RT?§<b/<^^T— li. 1 OmM 



H8.0)IItlgSt^c »ib««L fiMfta. 50 - 1 0 0mM»fL< 141 OmM- 5 OmMWvXf^ 
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WftXGSH), mxU^ I JKDT 

T)&lf 2 -> JU* -J hl^ J — ;K 2ME) J: y.i«s 
tL^S7cSJ^t/lC4M-8MO)^4. L< 1*2 M-6M 
>*W>©«tt«l*** L, PH7-1 IT* 
fe£> 0 *?Scl£. 2 3mM Ri7^-^A,.8W « 
I(tL<!i6 M #7- v >tS»ffi) . 1 O mM E D T 
A, M3 0mM vXf-f>, pH9.-.5(Da£tffl$ 

-f-II1 Omg/m I (ISatfiJ:t2m:g/m I ) 
[0 0 12] *<D**.»ib«3iU ±31*0. 4 5 /I m 

<d> >^u>^*r;u*— iz-cS»T4. fit, 2£;flt£ 

tfteieai5 0-1 O On g/m I 5 

7'7 7Ht.O/3MBi±fftL<ttO. 5MI2i±<D7VU 
^— O. 3MJJl±»*L<l±0. 5Mia±(D^b*^h 
U^A. 1 %~5 0%#£L< l±5%~2 0%tD^U-tr 20 
p— ;u;&tfo. O 1 %&±©SI^*>tt#ffiStt«lt* 
U J^I^irLT, 50mMh'J 
X. 2 OmMtt^Jl/y^A, 5 OOmMilbt h U ^ 
A. 1 mM EDTA, 6 0 0mM7^-X 1 mM 
yXf-f O.lmMvXfX 1 0%^'J-trP— 
&«fcl/0. 2%B r i j - 58, p H 8 . 5 

L Brij ^Xtf hU KXT r i to n)^0tfl)| 
3^«ffl**t#-6- ^flSSECDU:?*-^^:^ 
/N*^77-^ffltMy, *^EL(D*^^lcfelt 30 

[0 0 13] *#HL*<§l7LfcS?8cfcy. a«r-lCcty 

Hfaa>t h^uhP>e>*ftas-r>5o *§ssi£;h,tzt h 
i=*y hP>e>lc£»S*u *<d&. T^^r-^-r — 40 

[O O 1 4] k yfc(+*BB«Zj:-3T*a 

t*f Lfcjte«i»iLt h KP>e 

>o>frti*ai*. y y 4 ~ 5 %. *g 

g&g&nx^o. 5~i%»BlSti y?hjuifcy 
o. 5-1 mai=«s§)-efcy. a**§stLfchP>e 
>o>y ^^-—ju-r-r >ya*#t*fticit«Lr. Jtt* 50 
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icfci*TiM?ei±T?fc y * :«flE*<Dj&TMfc*ft£i*ftfr 

-?&&o)=b<D \z-um L r ttflfiMn 4>**e ■** ne-efc 
y. i»*»tt*to^t4a^owic»LrHf-c 

* aa>«*5L k p > bf >mm * & -r z. <b *<-e * a . 
[001 5] fcTFfc. saifi«*mi^T*H*K*»8e-r 

* w* ^ ^nffi^ icfire »£ * .*t* t co -e \t 

[ O 0 16] 

[HjfcGQ mmm 1 

(Dit^T-ffi^iLa^CD-fiSMTa^liMo I e c u I a r 
Cloning (Co Id Spring Harbor 
P r e s s)IZ*£ofc 0 AJffBRNAj: UPTUPT 

y ^P hP>t* 

>Sef$*ILfc. f0PCR^b^bl:PT3 

fllilN c o I <*r H i n d I I llZcfc y>g{t L 
fco A 5RipUC1 8 <DltSf§8l££ 

£#frffi«£p KK2 33-2 (7 7^7v7) A L 
pUT1^8Lf: 0 P UC1 80Pvull^htE 
coRI'J — IC£ y E c o R I 3H&£^A Lfeo -t 
0^7X5 h>bEc oR I/P v u I »rft-*m»L. 
P KK233-2IDEcoRl/Pvu I SHifCjfA 
L. pUTI^gLfco f(D^7^SKpUT1 
(Dp t r c :/P^E— ^— T35E(D<7P — ~ h(N 
col, H i n d I I iSflte) f-N c o I k H i n d I I ISP 
te^aglzjfo ^UhP>e>-2 iife^Br^ A L 
pUTB*«^Lfc 0 ±E. ^7X5K©i»:««- 
a<D36*L*Hl (C^Lfco ^^7X5KpUTB^ 

BIJM109IZSAL, t^UhP>t*>JML 
[0 0 17] 

t K^UhP>e>-2CDitfe^-*^tr^a^^^S K 
**ALfc^±^BB*5 0Ai g/m I 0)7>tv'J> 
*^t?LBi&tfe2 O Om I *t^3 0°C"Tr— 
^-tl*8 U ^ h;U<DLBlgife*^t?^T — > ICS 
lis 600nm(DSS^0. 2-0. 5I:jS:S^T'3 0 
°CfcTlggLfco ^-(D^. ^Sg1mM^3S:^«i:5i;^ 

lioir, ^ ^i^-flfe^L. th^i/hp>e>-2 

©M*ltLfe.-*LT, 8lLfc*iIS3 0»4 
°C(D^T. S6«HtSlLfco 
[001 8 ] Hffi&iW 2 

(-O^^-va^Tp^^-CDlHlilR. pT»^bXtf-t*L3^ 
t»<D^#i£L)*BLfcXIBB^U^ h^STKl^TS 

SSL. HHjgO. 6m g/m I <Z)'J^-A^JinL 



(5) 



^g32O02-306163 



7 

»Lfco fit, »6»:t(2 

7-(50mMh'J^ 10mMEDTA, 1% K'Jh 
>X-10 0. P H8.0)l:tSgaLfc 0 -a>i§'fr# 
SL BKKAB* MBBfteStmB-ySLfea)** ^ 

j«9£fE€ikB*y£u -r>^;u— va 
[0019] -f >^ju— r/tf^-r — li. j^jzpt— 10 

(23mM P^T^^-^A. 8MKfSt(*,L<l±6M 
s?7 — i> >i||i£i£E) . 1 OmM EDTA. &tf3 0mM 

vxt-f P h 9. 5) lc-r>^;i/— va >7t?T-r — 

MM Omg/m I *3 «fc* 2 mg/m ! ) <fc£ 

%>&o\zmmmk. t««iLt,-att2ini 

t^Lto 1 0.00 0x g i:tio^a6 

MLfco t lt, asmissgas5o-i 00 

// g/m I &ttS.J:5l=« ^l^'^7-(5 0mM h 
■JX. 2 OmMM^^vOA, 5 0 0mM^bth'J 20 
OA. 1 mM EDTA, 6 0 0mM7J^-X 1m 
MvXtM O ImMvXfX 1 
;Ufc«£tf O. 2%B r i j-58, pH8. 5)-^g#L 
fttf6ia-e*RLfc. *«*T* 
B*.U **mL«MT*l*fc.- 
[ O O 2 O ] HS£0fl 3 
**ELSGH<D«» 

£*KLfc?g?8li2 OmMn>i/^77-(p H 5. 
5)lcMLT. 4°c-c?l ~2BMLs ££JH£I*3eL 
fco Z0>B^Cfc»R£O. 4 5/lm*>?U>:7^U 30 
* — tfBBiU ai$$S p— tr^TO-Xpg-r 

a>S«Mft43E(C«fcy*aiL. Stt<0fc4B#**tf> 
fee 51***. *tofcB#*a«*L<l*»iWr=:J: 

*te(7~8tti£)ic±iffc&. hp>e>sifl<j-<>t 
e*— -e**_tjus?>a>c3it*i 2a»^&44^?f 

K^HSibLfcT^-f-'XY— >P7hif77-f — (~F 
E#H)l^fltLfc. -too** O-1M0^btMJ^A 40 

K*Mft«)iBic«fey»aiL. Sttcote^li^^mtofco 
[0021] tibS^VCSRIMW^^KMftT^-? 
— -r -r — * ^ A (DISS! 

9J;GDFEEIPEEYLQ)$, KBH«* 

(Applied Biosystems Peptide Synthesyzer) £ 
TM*-e**L. C-18lfflHPLCIcrg|!L, 



8 

cfcdl-O. 2M'J>8/\^77-(pH8. 5)|CT1SS 
U fc&3^C«)3RB*-eft». te«Lfc'J#>KB2<b 

mui ^Afcfcy^^Ksai . 5m i i=*a 

fc***ib*^*.-t- h>J^AJ7mg />f;u g T*SJE£ 
*T\ *6l:-Mi:5SKU BBJjcicTftJML 1 
MX^y-il/7S>/0.2M h'JX8B/^^77-(p 
H7.8)T-Rit5lfcc *B*-cft»«L 

[0022]HM4 

»»seecDStt^b 

^TTOftfeff KP>fcf >^S»Lfco K8S2 0 

U g/m I flD»Sit h^L/ hP>e>-2l^. X±y> 
2$fi/mlf/^^77-(5 0mM h'JX, O. 1 %?K 
'Jlf l/>^iJZI-;i/8 0 0 0, 5 0mM-0+f£v> 
ttBtt* lOOmMSfcthUW, pH8.0)^I 

^H^bLfcT^-r-^f-f — lz#L 

fc„ ^(Blfe. 0- 1 MtDJBfb-J- h'J^AfibS OmM 

h'J^77-(pH7;6)iai^ EttWfc^IIB 

luyiwiu sttfloa&-6B#**«>fco 

[O O 2 3] HSkflls 

(*fl§Sda*£*lELt hS&TOBx. hP>e>©» 
ttB) 

Laemml i (N a t u r e 2 27: 680 — 685 
(19 7 O) ©SSI:* CTSTcftfrTTf S D S - P A G 

*#ILfclfiM«ib h^UKP>e>-2(i. * 
-(0/<>K?*Lfc, *fc* ^tt<bLf=iae?-*aSl7tt 

harhp>e>i±. stt^bic#or±cfcA*tB*a> 
u * KB i= te t^T lira* -c fe £ c t fry* s *l 

fc e SDS-PAGE Ct»ai * tlfi^ tit, ^l/h 
P>e>-2mf36 f OOO, or hP>e>-CA 
14,000, B||^3 2,0 0 0-Cfcofc{g|2) 0 
[ O O 2 4 ] BBStt 

x*U ^iZckorStt^bLfcfie^fflftiLt hor ho> 
tf>£ s t h?7X7fi*a hP>e>(Haematologic 
Technologies Inc. «fe UKA) £ * ClTlc^-TBBgttlz 

££5ti2Lfc(a2) 0 
[*2] 
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a b ^ >tf>- (ft Jfg) 


plasma(HTl) 


E.coli 


1. kcat,Km for S2238(pH8.0 at 37t:) 






keat(sec l ) 


164 ±15 


161±5 


Km(^M) 


6.1±0.4 


7.1±0.1 


kcat/Km(sec - 1 M l ) 


27.2±1.3 


22.8 ±0.4 


2. kcat/Km(secr l M M" 1 ) for FpA 


10.6 ±0.8 


12.5 ±0.6 


3. Kdapp(nM) for GAG-UTM 


1.4±0.2 




4. kcat,Km for protein G activatioD 






with GAG-UTM 






kcat(min _1 ) 


97.7±2.8 


111.2±6.2 


Km(^M) 


5.9±0.4 


6.7±0.5 


kcat/Km(min 1 n M' 1 ) 


16.7±0.7 


16.6 ±0.2 


without GAG-UTM 






kcat(min l ) 


8.5±0.2 


10.3±0.1 


Em(pM) 


16.3 ±0.8 


11.3 ±0.3 


kcat/Km(min 1 si M 1 ) 


0.52±0.02 


0.91±0.02 


5. second rate constant for inhibition by 






ATOT 






kCminVM 1 ) 


0.65±0.01 


0.62±0.01 


6. bn>^^±stLm^m^ftmm^m^ 


1.0 t*t% 


1.0 


7. 6L4>m®mm 


1-0 tj-z> 


10 



[0 0 2 5] 1)*j3t*feM(S22 3 8)0)«BfSttl3 
k c a t % Km0HJ 

O. 5nM, a*<Dit£tf>#f£S&feSH(S 2 2 3 8 ; $| 30 
263^b5 0/iM)£&JHlL. /N*^77"(5 0mMh 
MX. O. 1%7K'JxfU>^U3-^8000, 0.0 
1 %t hJfcSTJU^S^, 1 OOmMi^th'JOA, 
pH8 0)*. 3 7°C-ejEJ&£-t!\ 4 05nm(DlRJcS 
©»b<DfiHM£*£U #**XfcfilA^Ha n e s- 
Wo o I f -JU v hlZT. S 2 2 3 8 d**** - *) k c a 
t. Km^SHSLi^#T'ltgcLfc(a2) 0 
[0 0 2 6] 2)^-<^'jy^<^KA(D3SfgllCfclt^k 
c a t/Km(Di£ 

^X-*S*fccfctfaeT«»jta hP>fcf>£*tilg 40 
0.2nMt, -5-LTt KISS^^ y>3 4 0 

nMf/^^7-(50mM'J>i, 10 0mM i<bt 
MJOA. O. 1%7K'JXf 1/>^'J^-JU8 0 0 0, 
pH7.5)*3 7°Ct?J£fE*-tJ:. fBttni=(1. 2, 3, 
4, 5, 7, 9, 1 2^^>^'J^L, IllgO. 3M0) 
i&^^-ej&JS^TfltL. O. 4 5 flmCD* 

*)\,*— -eatiatt. 3ta*i»ttci shplc^p^k 

^•^^-f— lcT±Cfc^-r ?'Jy<?f KA^IL, 
Ln { ( [FpA] f- [FpA] t) / ( [FpA] f- [FpA] 0) } £B*W lc» L X 
?P7hL(03), «/ha*C=J:yaTIil6fcI«|3&x6 50 



a t/Km^I$Lfc($2)o 

[0027] 3)^'j3itsy ^'j*>^SShP>^v 

zl'J >(GAG-UTM)<t(DmAMt<7)MISiS^(Kd a 

ISlSeO. 5 nM0 hP>tf >}§^lC*f LT. If *<Dg 
g($£iggO. 8~50nM)<D^U=3-*5y^U2J>^ 
tlhP^va'JXGAG-UTM; Edano 
„ Int. J. Biochem. Cel I Bio 
I 3 0:7 7-88(1 98 8)) £Sff-efc£ ^P =r << 
>C£*£S£l //Mt*^LT/<^7r- (5 OmM h 

'jx. o. 1%/K'jif u^'j3-;i/8ooo, o. o 

1 %t hJflL5S7^^E>. SmMM^Jl/vOA, 10 
OmM^tth'JOA, p H 7. 5)^T?3 7°C"e9 0*j? 

£jt*i± r ^o)^hP>tf>^mw-f>te^— -e&& 
■fr. *CfcStt<b^PTr^>c(APC)coiSS*ISS£ 

1 mM0)^J5£$£fe»ftS 2 3 6 6lZT^SL. H a n e 
s-Woo I f^P^KICcfctJ^ GAG-UTMCSt 
£S*M*a)#K£»(Kd a p p)^SLf:(|2) 0 
[0 0 2 8] 4):7P^>CCDSttlblCfclt£k c a 
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T, ^F*ET"tf^P-T-.-f>CO)gtt^bl^a*'Lra).k c a 

■J 2r>«ffl h P >*rES/i 'J >0>?mTT*li. JISS 
0. 5 n M<Dff hO>tf>t 5 0 n M<D G A G-UTM 
IC»LT\ «*<Dg£(*SSKl - 2 5 ~ 2.0 /rM)iD 7 
Pfi>CS7^77-(5.0mMhUX, 0. 1 96*-U 

X^U^^f'J =]— ;U8 o o o. o. o i %t hifoifT^u 

5mM^t*JUi/^A, lOOmMSfbth'J 
OA. pH7.5)-*'ea*U 3 7°C9 ■0»S*6*-fr 

CfcSttfc^PT^ >C (A P C)tf>^g£*§gg 1 mM 
0)«»«6.ftMS.2 3 6 6 ICT£*-U JKttttaA P 

c ^ffliNfc^as^^-^rBifefc y (D a p croai*^^ 

^tfiU ZtlfvHanes-Wool f^D^hCi 
TI*A«t£lZj:lJ«--k-c a t . Km$H£:L*:(H 
4. S2) 0 

[0029] >^«Jzi+hSy^ , ;±>^tf&hP>7fC^vzL 
■J><Z>^£TT?I±. $tilg5 nMCDflf hP>e>CSL 
TH*<D2l£(*liSS 1 .25 — 4 O^M)0)^P J f-<> 20 
C$/^777-(5 OmMf'JX, O. 1 %*'JXfb> 
^'Ja-Jl/8 0 0 0 S O. 0 1%t KJfilS7;i/^5>, 
TOOmMljtt K'J^A, pH7. 5)*T?iI^U 3 

7°ci ■5#£fc*t»-t\ f(DfthP>e^ifi«)-<>t 

KJ6£#JtS-t»\ 4Cfc^b^Pf-f>c(APC)0) 

1 mM^ig^^SIS 2 3 6 6IZTS 
ML. BE»S:CDAPC^ffit>fc«l*S^^-^r B 1fcfcy 
a)APC<Oai*K^S£iiL. C;h£. Hanes-Wo 

o i f zfuv hic^riito^z^izcty. k c a t % k 30 

m£SISL*:(gl4. $2) 0 

[0030] 5)IE^?F]7>^hP>e:>lll(ATIII)£a> 
SJ6 13 fc It -5 - *i$g5£»<7)$15£ 

T. a^<D2iga)T>^hP>e>lll(^Sg100nM 

-i.7^iM)^it, g^wics#hP>e>M^ 

5a). st^t, ofcfc-fcfiaaflEje 
hP>e>iii^gic^LT^p^ klw 

[0 03 1] 6) ^Q>e>*Zito»£m*fc»HB*l«a> 

as 

k^CWa^*; hP*3-C3 7°CIZiin^LT^LN^t h 
hO>e>^«1 OO/il IZ*frLT.~ 6-1 8nM 
(Da hP>e>Jg;*S^/^^^T — (5 OmM K'JX. O. 50 



12 

1 %tK'J X^UV^f'J 3-71/8 O 0 0, O. O 1 %t h 
M7;i/^5X 1 OOmMH^bthUOA, pH7, 
5)Tf*WIBLfet«)fr2 0"0|l I ^LT, JS@£ 

t (h e ) c v-anftm * or h p > rza it^p^ 

h Lfc^^AVb, .^7X76*0)4,0 irSe^ffitftic 

■■{*ta)»tta>«»itK*ffo.fc«2) 0 

[O 0 3 2] 7)jflL/jNfi»fi£a)fl£ 

at^ifii/hfi^««A±jfti«fc twau 1.3x1081 

'M£/m I tS.|»«fc50. 3 5%t KifiL^T'JU^aV^ 
tTy r o d e' s/b77-(pH7, 3)|Z"CPSL. 
fcZ>fr Clb3 7°ClZiDSLfcC(DJfiL/hfi?^aij$3 OO /i 
! IZ^ LT. @^0)SSlC^Lfc af h □ > t£ X 6 . 2 
5 5 O n M) 1 O O /i I £3SJJD L. 7fcO>2lig^<Z>^t; 

.t.7.y'J^-iii:riSLfc. JflWriftL'Mfi 
a>^«s^-co^(3fea>S^^ic^:y. 
-£^S-co)b#Pb1)£SSU zti^afhP>e>(D 

(f2), 

[0 0 3 3] XII**ttlLt hil^fflMhP 

ft*, a hP>e>(DBm^Wtttfcl3|ILX«^CDT^-fe 

2 3 I^^Sit*fe^7^^'jy- 
>f>(D^llff^tt26.t/^ , P^>f > c©gtt^battf lc KP> 

tf >a> u-b fc^KP >7tt^E s? zl y >a>& 

JEtHr»-r*«WS*(Da£. fit, 3«R(DB**J-C 

fe^7>^hp>evin i=»-r «B»a>— 
-efc£:?-f y>i^S*-r4^-f y.^^ Ka 

(D&gt^fe&I/ h P >7fC^ ya y >#^T<7>^Pt^ > 

or hP>fcf>l£SSi£ LT<D^fc:£>-f£<*l*-e(D 

[E9JX] SEQUENCE L I ST I NG< 1 1 0> JUR I D I CAL FOUNDAT I 
ON THE CHEMO-SERO-THERAPEUT I C RESEARCH INSTITUTE<1 
20>Method for preparing yeast-derived recombinant 
thoromb i n<1 30XJP401 YS<1 60>5<21 0>1 <21 1 >30<21 2>DNA<2 
13>Human<400>1atggcgcacg tccgaggctt gcagctgcct<210 
>2<21 1 >29<21 2>DNA<21 3>Human<400>2ctactctcca aactga 
tcaa tgaccttct<21 0>3<21 1 >24<21 2>DNA<21 3>Human<400> 
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3atgcccatgg ccacaagtga gtac<210>4<211>33<212>DNA<2 
1 3>Hunian<400>4tagcataagc ttctactctc caaactgatc aat 
<210>5<211>12<212>PRT<213>Human<400>5Gly Asp Phe G 
iu Glu lie Pro Glu Glu Tyr Leu Gln1 
5 10 

[@3oa>l«*fciftBjn 

[01] t h^UKP>tf> — 2 0fI^7X £ K<D<S 
[@2] *JK6K-(?»&*Lfc«lftiLt h hP>e>0S 

DS-PAGEa)aiS^to 10 



^ mj^-j* kau u— *7?-b-r<D»*£3F-r. 
[0 4] *B*W"c»s*tfc*a»iLt hhp>e>©? 

[0 6] *S*ffl-el#t,*Lfcffl»5Lt K hP>tf>(D h 

p>tf>^jfli^^fflu^^@^a)i5^m^^-ro 
[07] *«*w-e»&*Lfc«»i^.t h hP>e>(Difa 



[02] 



[03] 



46kDa- 
30kDa- 
21.5kDa- 




o ptasma(HT0 
□ EccB 

— «WB(plasma(HTl)) 



14.3kDa- 

6.5kDa- 
3.4kDa" 



[06] 



14] 




O plasma without TM 

A E.OO& without TM 

• plasma with TM 

A LcoD with TM 




A E.coG 

| » (Exoli) 

— «t(ptasma) 



10 TOO 



20 30 40 

PraiEin C cone ( tf M) 
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m 1] 



Ncol HindlQ 



EcoRI> 
PvuII- 



Pvul 



Eca 



PUC18 



•FVul 




PvuJ 




Ncol Hlndlll 



FVuI/EcoRI£Hfc 







^EcoRlU 




PvuI/EcoRT^^ 






15^ 




pUTB 
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E5] 



1000 




5 10 15 20 25 30 35 40 
Time (nan) 




o plasnra ( 
Wm (plasma) 



0.0 0.2 0.4 O.fi 0.8 1.0 1.2 I A 1.6 
AHHcanc(MM) 



J 




10 

Throm bi n cooc.(nM) ■ 



(7z)*w* *« it 

jit***aa«aiS«jiiaiEaa)B»i3i4- 1 



30 (72)SE0J3# V« S3? 

K**»awias»jiiiniBa>ii*i3i4- 1 

F$ — 4B024 AA01 BA14 CA04 DA06 EA04 

GA11 HA01 
4B050 CC03 DD11 FF01C FF02C 
LL01 

4B065 AA26X AA93Y AA99Y AB01 
AC14 BA02 BD03 CA33 



